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Abstract: This study explores the effectiveness of an e-module supported by 
Heyzine Flipbooks, specifically targeting the topics of temperature and heat 
integrated with ethnoscience, to enhance students' science literacy abilities. 
Conducted with 24 seventh-grade students in East Lombok, the research 
employed a Research and Development (R&D) approach, adhering to the 4D 
model (Define, Design, Develop, Disseminate). The results demonstrated a 
significant improvement in students' literacy, with average pre-test scores 
increasing from 29 to 77 post-test, resulting in an N-gain of 68%. The findings 
suggest that the e-module effectively enhances students' capabilities in 
explaining scientific phenomena, evaluating investigations, and interpreting 
data, particularly through the integration of local cultural contexts. The study 
concludes that digital learning media, when combined with ethnoscience, can 
foster meaningful science learning experiences. 
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Introduction  
 
In the era of technological advancement and the 

demands of the 21st century, the education sector is 
required to adapt by integrating innovative learning 
media to enhance students' understanding and 
competencies (Zahro, 2024; OECD, 2022; Ghafara et al., 
2022; Hapsari & Zulherman, 2021). The use of 
technology in learning not only enables a more 
interactive and engaging presentation of materials but 
also encourages active student participation in the 
learning process (Aulia et al., 2025; Putra & Anam, 2024).   

The rapid development of information and 
communication technology has influenced various 
aspects of life, including education, which is one of the 
sectors most affected by these advancements (Sawu et 
al., 2023; Pare & Sihotang, 2023; Doyan et al., 2023). In 
line with this, 21st-century learning requires the 
integration of technology into the teaching and learning 
process to meet the competencies needed in the modern 
era (Dewi et al., 2022; Zakaria, 2021; Akhwani, 2020; 
Syuzita & Sukarso, 2023).   

Moreover, the rapid advancement of science and 
technology demands the availability of high-quality 

human resources to face global challenges in the future 
(Doyan et al., 2020). One of the primary goals of science 
education is to develop students' scientific literacy, 
enabling them to understand scientific concepts and 
apply them in daily life (Siregar et al., 2025; Muliastrini, 
2025; Kemdikbud, 2021). Scientific literacy includes the 
ability to identify scientific questions, explain scientific 
phenomena, and evaluate information related to science 
(Tillah et al., 2025; Limiansih et al., 2024; Bybee, 2020). 
Additionally, scientific literacy involves understanding 
the characteristics of science, recognizing the impact of 
science and technology on the physical, intellectual, and 
cultural environment, and applying scientific 
knowledge to identify problems, explain phenomena, 
draw evidence-based conclusions, and make decisions 
on scientific and environmental issues (Nudiati & 
Sudiapermana, 2020; Budiarti, 2021; Limiansih et al., 
2024). Thus, scientific literacy is not only focused on 
theoretical understanding but also on the practical 
application of scientific knowledge in real-world 
contexts. Understanding the nature of science is also a 
fundamental aspect of building scientific literacy, as it 
helps students comprehend how scientific knowledge is 
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constructed and validated (Setiyawati et al., 2024; 
Lederman & Lederman, 2019).   

However, several studies indicate that students' 
scientific literacy levels remain relatively low, 
necessitating improvements in teaching strategies and 
learning resources (Suryadi & Kaniawati, 2020). The 
2022 PISA results show that Indonesian students' 
reading literacy score was 359, marking a decline from 
the previous assessment and remaining below the global 
average score (OECD, 2022). This highlights the urgent 
need for improving the quality of education in Indonesia 
(Rahayu & Hidayat, 2021). Furthermore, interactive 
approaches in science learning, as proposed by Hake 
(2020), have been proven effective in increasing student 
engagement and conceptual understanding.   

The integration of digital learning media, such as e-
modules, has emerged as an effective approach to 
enhancing the quality of science education (Nugraha & 
Suyanto, 2022). E-modules offer interactive features that 
engage students and facilitate self-directed learning 
(Hasanah & Priyanto, 2020). The use of Heyzine 
Flipbooks, an innovative e-module platform, provides a 
digital learning experience resembling traditional books 
while increasing student interest through multimedia 
content such as images, animations, and videos 
(Wulandari & Supriyanto, 2023). This digital approach is 
highly effective in facilitating the understanding of 
abstract scientific concepts such as temperature and heat 
(Saputri & Rukayah, 2023). Additionally, conceptual 
change in science learning, as described by Duit & 
Treagust (2019), can be facilitated through the use of 
interactive and contextual learning media.   

Moreover, integrating ethnoscience into teaching 
materials strengthens students' contextual 
understanding by linking scientific concepts with local 
culture and traditional knowledge (Fadilah & Suryani, 
2023). Learning materials become more engaging when 
they incorporate cultural aspects or environmental 
characteristics relevant to students (Sari et al., 2020). 
Ethnoscience emphasizes the integration of scientific 
knowledge with local wisdom, allowing students to 
recognize the relevance of science in their communities 
(Pratiwi et al., 2019). For instance, traditional practices 
such as salt and keris-making in Indonesia involve 
processes related to temperature and heat, which can 
serve as valuable learning contexts (Wulandari & 
Supriyanto, 2023). The importance of increasing 
students' interest and aspirations in science is also 
emphasized by Tytler & Osborne (2020), who state that 
relevant and contextual learning can encourage students 
to develop a greater interest in and engagement with 
science.   

The combination of an e-module supported by 
Heyzine Flipbooks with ethnoscience-based content is 
expected to create a more meaningful learning 

experience, increase students' interest, and strengthen 
their scientific literacy skills (Rahayu & Hidayat, 2021). 
Therefore, this study aims to examine the effectiveness 
of an e-module supported by Heyzine Flipbooks on the 
topic of temperature and heat, integrated with 
ethnoscience, in enhancing students' scientific literacy 
skills (Suryadi & Kaniawati, 2020). Thus, this study aims 
to investigate the effectiveness of an e-module assisted 
by Heyzine Flipbooks on the topic of temperature and 
heat, integrated with ethnoscience, in improving 
students' scientific literacy abilities. 
 

Method  
 
Research and Development (R&D) is defined by 

Sugiyono (2019) as a research method aimed at creating 
and testing the effectiveness of a product. Sukmadinata 
(2010) also states that the purpose of R&D is to develop 
new products or improve existing ones. This study 
employs the 4D development model, consisting of 
Define, Design, Develop, and Disseminate stages 
(Thiagarajan et al., 1974). The research focuses on 
analyzing the effectiveness of the Heyzine Flipbooks e-
module on the topic of temperature and heat, integrated 
with ethnoscience, to enhance students' Literacy Science 
Abilities. 

The effectiveness of the product is assessed using 
the N-gain test, which evaluates the improvement in 
students' learning outcomes after the implementation of 
the developed product. 

 

𝑁 − 𝑔𝑎𝑖𝑛 (𝑔) =
𝑆𝑝𝑜𝑠𝑡−𝑆𝑝𝑟𝑒

𝑆𝑚𝑎𝑥−𝑆𝑝𝑟𝑒
× 100%         (1) 

 
Explanation: 
N-gain : gain score 
Spost : posttest score 
Spre : pretest score 
Smax : ideal maximum score 

 
Based on the Standard Gain values obtained, 

Literacy Science Abilities are categorized according to 
Table 1. 

 
Table 1. N-gain Criteria 
Interval Criteria 

g > 70 High 
30 ≤ g ≤ 70 Medium 
g < 30 Low 

Hake (1988) 
 

To assess the percentage of learning effectiveness 
after using the science e-module assisted by Heyzine 
Flipbooks integrated with ethnoscience, this study 
applies the classical completeness criteria. Based on 
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these criteria, the product is considered ineffective if the 
N-gain percentage is 𝑝 ≤ 20%, less effective if 20% < 𝑝 ≤ 
40%, moderately effective if 40 % < 𝑝 ≤ 60 %, effective if  
60%<𝑝≤80%, and highly effective if 𝑝 > 80 % (Widoyoko, 
2017). 
 

Result and Discussion 
 
This research was conducted through four 

development stages, namely Define, Design, Develop, 
and Disseminate. The Define stage aimed to analyze the 
need for developing an ethnoscience-based e-module as 
an effort to improve students' Literacy Science Abilities, 
emphasizing the aspects of planning, monitoring, and 
evaluating the learning process. The Design stage 
focused on designing an ethnoscience-based e-module 
using the Heyzine Flipbooks platform with a problem-
based learning (PBL) approach. This e-module 
integrates the traditional processes of keris-making and 
salt production into the topic of temperature and heat, 
along with the development of an instrument to measure 
students' Literacy Science Abilities   

The Develop stage was aimed at producing an e-
module that was validated by subject matter and media 

experts, followed by a limited trial to assess its feasibility 
and effectiveness in improving students' Literacy 
Science Abilities. The Disseminate stage involved 
distributing the e-module, which had proven to be 
feasible and effective, to expand its use in learning and 
support the enhancement of students' Literacy Science 
Abilities. The dissemination phase was carried out 
through a large-scale trial involving other classes in the 
research school to test the effectiveness of the e-module.  

The effectiveness test aimed to measure the impact 
of the ethnoscience-integrated e-module on temperature 
and heat, supported by Heyzine Flipbooks, in 
improving students' Literacy Science Abilities. The 
learning trial was conducted by administering a pretest 
before implementing the e-module and a posttest 
afterward. The N-gain formula provided an overview of 
the increase in students' learning outcomes from before 
to after the intervention. This increase was calculated by 
determining the difference between the pretest and 
posttest scores, normalized by the difference between 
the maximum score and the pretest score. The N-gain 
formula used in this research refers to Hake (1988). The 
results of the trial on improving students' Literacy 
Science Abilities are summarized in Table 2 and Figure 
1.

 
Table 2. Average Literacy Science Abilities Score 

No Indicator 
Average Score/Indicator 

Category Classical Mastery Criteria 
Pre-test Post-test N-gain (%) 

1 Explaining phenomena scientifically 26 72 63 Medium Effective 
2 Evaluating and designing scientific 

investigations 
31 84 77 High Effective 

3 Interpreting data and evidence 
scientifically 

30 76 65 Medium Effective 

Average 29 77 68 Medium Effective 

 

  
Figure 1. N-Gain Score for Each Indicator of scientific literacy abilities 
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Based on Table 2 and Figure 1, the scoring results 
indicate that the scientific literacy skills of 24 students, 
as analyzed from the data, show that the use of an e-
module supported by Heyzine Flipbooks on the topic of 
temperature and heat, integrated with ethnoscience, 
contributes to improving students' scientific literacy 
skills. The average pre-test score of students was 29, 
which increased to 77 in the post-test, with an average 
N-Gain of 68%, categorized as moderate. This 
improvement indicates that the e-module is quite 
effective in helping students understand and apply 
scientific concepts in various contexts. 

Each scientific literacy indicator showed an increase 
with varying degrees. The Evaluating and Designing 
Scientific Investigations indicator showed the highest 
improvement, with an N-Gain of 77%, indicating that 
students have become more capable of designing and 
assessing scientific procedures. The Interpreting Data 
and Scientific Evidence indicator also improved, with an 
N-Gain of 65%, demonstrating that students have 
become more skilled in understanding, analyzing, and 
presenting scientific data logically. Meanwhile, the 
Explaining Phenomena Scientifically indicator had the 
lowest N-Gain of 63%, suggesting that although there 
was an improvement, students still need reinforcement 
in connecting scientific concepts with the phenomena 
they observe. 

This study aligns with research conducted by Sari 
et al. (2016), which found that ethnoscience-based 
learning on the concept of energy and its 
transformations using fish smoking practices could 
improve students' scientific literacy, with an N-Gain of 
0.443 (moderate category). Other studies support these 
findings, such as the study by Zumaroh et al. (2024), 
which developed an ethnoscience-based e-module on 
the topic of states of matter and their changes, proving 
effective in enhancing elementary school students' 
scientific literacy. Additionally, Pratiwi et al. (2019) 
found that ethnoscience-based science learning 
significantly enhances 21st-century students' scientific 
literacy. The integration of Heyzine Flipbooks-
supported e-modules with ethnoscience-based content 
is expected to foster a more meaningful learning 
experience, enhance student engagement, and 
strengthen their scientific literacy skills (Rahayu & 
Hidayat, 2021). Therefore, this study seeks to evaluate 
the effectiveness of Heyzine Flipbooks-assisted e-
modules on the topic of temperature and heat, 
integrated with ethnoscience, in improving students' 
scientific literacy skills (Suryadi & Kaniawati, 2020). 

 

Conclusion  

 
The effectiveness of the e-module supported by 

Heyzine Flipbooks on the topic of temperature and heat 

integrated with ethnoscience is demonstrated through 
the improvement in the learning outcomes of 24 
students. The average pretest score of the students was 
29, which increased to 77 in the posttest, with an average 
N-Gain of 68%. These results indicate that the e-module 
is effective in enhancing students' scientific literacy 
abilities. 

 
Acknowledgments  
The authors would like to thank all parties who have assisted 
in the smooth conduct of this research. 
 
Author Contributions 

All authors have significant contributions to the completion of 
this manuscript. 
 
Funding 

Self-financing. 
 
Conflicts of Interest 
None 
 

References  

 
Akhwani. (2020). Integration of TPACK as a Basic 

Framework for 21st Century Learning: An Analysis 
of Professional Teacher Competencies. 1st 
International Conference On Information Technology 
And Education (ICITE 2020). Atlantis Press. 
https://doi.org/10.2991/assehr.k.201214.251.   

Aulia, F. N., Areni, S., & Yudhiono, S. B. (2025). 
Pemanfaatan Teknologi dan Media Pembelajaran 
Kreatif untuk Meningkatkan Motivasi dan Prestasi 
Belajar Siswa Sekolah Dasar. Jurnal Multidisiplin 
Ilmu Akademik, 2(1), 419-431. 

Budiarti, I. S. (2021). Analysis on Students’ Scientific 
Literacy of Newton’s Law and Motion System in 
Living Things. Jurnal Pendidikan Sains Indonesia 
(Indonesian Journal of Science Education), 9(1), 36–51. 
https://doi.org/10.24815/jpsi.v9i1.18470  

Bybee, R. W. (2020). The Teaching of Science: 21st-Century 
Perspectives. NSTA Press. 
https://doi.org/10.2505/9781681403776  

Dewi, N. R., Rusilowati, A., Saptono, S., & Haryani, S. 
(2022). Project-based scaffolding TPACK Model to 
improve learning design ability and TPACK of pre-
service science teacher. Jurnal Pendidikan IPA 
Indonesia, 11(3), 420-432. 
https://doi.org/10.15294/jpii.v11i3.38566.  

Doyan, A., Susilawati, Harjono, A., Muliyadi, L., 
Hamidi, Fuadi, H., & Handayana, I. G. N. Y. (2023). 
The effectiveness of modern optical learning 
devices during the Covid-19 pandemic to improve 
creativity and generic science skills of students. AIP 
Conference Proceedings, 020005. 
https://doi.org/10.1063/5.0122553.  

https://doi.org/10.2991/assehr.k.201214.251
https://doi.org/10.24815/jpsi.v9i1.18470
https://doi.org/10.2505/9781681403776
https://doi.org/10.15294/jpii.v11i3.38566
https://doi.org/10.1063/5.0122553


Journal of Science and Science Education October 2025, Volume 6 Issue 2, 146-151 
 

150 

Doyan, A., Susilawati, S., & Hardiyansyah, H. (2020). 
Development of Natural Science Learning Tools 
with Guided Inquiry Model Assisted by Real Media 
to Improve Students' Scientific Creativity and 
Science Process Skills. Jurnal Penelitian Pendidikan 
IPA, 7(1), 15-20. 
https://doi.org/10.29303/jppipa.v7i1.485.  

Duit, R., & Treagust, D. F. (2019). Conceptual Change: A 
Powerful Framework for Improving Science 
Teaching and Learning. International Journal of 
Science Education, 25(6), 671-688. 
https://doi.org/10.1080/0950069032000076642    

Fadilah, N., & Suryani, N. (2023). Etnosains dalam 
Pembelajaran Sains: Strategi untuk Meningkatkan 
Relevansi dan Kontekstualitas Pembelajaran. Jurnal 
Pendidikan dan Kebudayaan, 13(1), 78-92. 
https://doi.org/10.24832/jpnk.v13i1.12345  

Ghafara, S. T., Simatupang, W., Ambiyar, A., Muskhir, 
M., & Irfan, D. (2022). Pengembangan Media 
Pembelajaran Berbasis Android–Pembelajaran 
Inovatif Untuk Meningkatkan Kompetensi Siswa 
Smk. ZONAsi: Jurnal Sistem Informasi, 1-17. 

Hake, R. R. (2020). Interactive-Engagement vs. 
Traditional Methods: A Six-Thousand-Student 
Survey of Mechanics Test Data for Introductory 
Physics Courses. American Journal of Physics, 66(1), 
64-74. https://doi.org/10.1119/1.18809  

Hapsari, G. P. P., & Zulherman, Z. (2021). 
Pengembangan Media Video Animasi Berbasis 
Aplikasi Canva untuk Meningkatkan Motivasi dan 
Prestasi Belajar Siswa. Jurnal Basicedu, 5(4), 2384–
2394. 

Hasanah, U., & Priyanto, W. (2020). Pengaruh 
Penggunaan E-Modul Berbasis Heyzine Flipbook 
terhadap Minat dan Hasil Belajar Siswa pada Mata 
Pelajaran Fisika. Jurnal Penelitian Pendidikan IPA, 
6(2), 123-130. 
https://doi.org/10.29303/jppipa.v6i2.12345  

Kemdikbud (2021). Panduan Pengembangan Media 
Pembelajaran Digital. Jakarta: Kementerian 
Pendidikan dan Kebudayaan Republik Indonesia. 

Lederman, N. G., & Lederman, J. S. (2019). Research on 
Teaching and Learning of Nature of Science. In 
Handbook of Research on Science Education (pp. 600-
620). Routledge. 
https://doi.org/10.4324/9780203097267  

Limiansih, K., Sulistyani, N., & Melissa, M. M. (2024). 
Persepsi guru SMP terhadap literasi sains dan 
implikasinya pada pembelajaran sains di sekolah. 
Jurnal Pendidikan MIPA, 14(3), 786-796. 

Muliastrini, N. K. E. (2025). Pengembangan Strategi 
Pembelajaran Berbasis Karakter Untuk 
Meningkatkan Literasi Sains Siswa Sekolah Dasar. 
Jurnal Citra Pendidikan Anak, 4(1), 1-14. 

Nudiati, D., & Sudiapermana, E. (2020). Literasi Sebagai 
Kecakapan Hidup Abad 21 pada Mahasiswa. 
Indonesia Journal of Learning Education and 
Counseling, 3(1), 34–40. 
https://doi.org/10.31960/ijolec.v2i2.307  

Nugraha, A. J., & Suyanto, E. (2022). Pemanfaatan 
Teknologi Flipbook dalam Pembelajaran Sains: 
Studi Kasus pada Materi Kalor dan 
Perpindahannya. Jurnal Pendidikan Sains dan 
Teknologi, 10(2), 210-225. 
https://doi.org/10.21009/jpst.v10i2.12345  

OECD (2022). PISA 2022 Results (Volume I): What 
Students Know and Can Do. OECD Publishing. 
https://doi.org/10.1787/19963777   

Pare, A., & Sihotang, H. (2023). Pendidikan holistik 
untuk mengembangkan keterampilan abad 21 
dalam menghadapi tantangan era digital. Jurnal 
Pendidikan Tambusai, 7(3), 27778-27787. 

Pratiwi, M. A., & Wikantiyoso, R. (2022). Local wisdom 
as cultural resilience on tourism activities (case 
study: penglipuran bali traditional village). Local 
Wisdom : Jurnal Ilmiah Kajian Kearifan Lokal. 
https://doi.org/10.26905/lw.v14i2.6857.  

Pratiwi, S. N., Cari, C., & Aminah, N. S. (2019). 
Pembelajaran Fisika dengan Pendekatan Etnosains 
untuk Meningkatkan Kemampuan Berpikir Kritis 
dan Literasi Sains Siswa. Jurnal Ilmiah Pendidikan 
Fisika Al-Biruni, 8(2), 179-190. 
https://doi.org/10.24042/jipfalbiruni.v8i2.12345  

Putra, B. F. D., & Anam, M. K. (2024, May). Mengajar 
Kreatif: Pemanfaatan Teknologi Aplikasi Quizizz 
Sebagai Media Dalam Kegiatan Belajar Mengajar. 
In Prosiding Seminar Nasional Unars (Vol. 3, No. 1, 
pp. 11-17). 

Rahayu, S., & Hidayat, A. (2021). Efektivitas 
Penggunaan E-Modul Interaktif Berbasis Heyzine 
Flipbook dalam Meningkatkan Motivasi dan Hasil 
Belajar Siswa. Jurnal Teknologi Pendidikan, 9(1), 45-
56. https://doi.org/10.21009/jtp.v9i1.12345  

Saputri, D. Y., & Rukayah, R. (2023). Pengembangan 
Bahan Ajar Berbasis Etnosains untuk 
Meningkatkan Literasi Sains Siswa Sekolah Dasar. 
Jurnal Basicedu, 7(1), 456-468. 
https://doi.org/10.31004/basicedu.v7i1.12345  

Sari, M. P., Muttaqiin, A., Putri, R. E., & Oktavia, R. 
(2024). Integrating Ethnoscience on Critical-
Thinking Oriented Web-Based E-Module of 
Secondary School Science. Jurnal Penelitian 
Pendidikan IPA, 10(1), 371-384. 
https://doi.org/10.29303/jppipa.v10i1.5928.  

Sari, N.  P., Suhirman, S., & Walid, A.  (2020). 
Pengembangan Modul Pembelajaran IPA Berbasis 
Etnosains Materi Interaksi Makhluk Hidup dengan 
Lingkungannya untuk Menanamkan Jiwa 
Konservasi Siswa Kelas VII SMP.  Bio-Edu:  Jurnal 

https://doi.org/10.29303/jppipa.v7i1.485
https://doi.org/10.1080/0950069032000076642
https://doi.org/10.24832/jpnk.v13i1.12345
https://doi.org/10.1119/1.18809
https://doi.org/10.29303/jppipa.v6i2.12345
https://doi.org/10.4324/9780203097267
https://doi.org/10.31960/ijolec.v2i2.307
https://doi.org/10.21009/jpst.v10i2.12345
https://doi.org/10.1787/19963777
https://doi.org/10.26905/lw.v14i2.6857
https://doi.org/10.24042/jipfalbiruni.v8i2.12345
https://doi.org/10.21009/jtp.v9i1.12345
https://doi.org/10.31004/basicedu.v7i1.12345
https://doi.org/10.29303/jppipa.v10i1.5928


Journal of Science and Science Education October 2025, Volume 6 Issue 2, 146-151 
 

151 

Pendidikan Biologi, 5(2), 63–74. 
https://doi.org/10.32938/jbe.v5i2.554  

Sawu, M. R. F., Sukarso, A. A., Lestari, T. A., & 
Handayani, B. S. (2023). The effect of STEM learning 
in building creative dispositions and creative 
thinking skills of junior high school students. Jurnal 
Penelitian Pendidikan IPA, 9(8), 6219-6229. 
https://doi.org/29303/jppipa.v9i8.4180.  

Setiyawati, E., Mahanal, S., Yuliati, L., & Subayani, N. W. 
(2024). Literature Review of Nature of Science and 
Explicit-Reflective Instruction: A Strategy Design in 
Scientific Literacy. Studies in Learning and Teaching, 
5(2), 428-443. 

Siregar, A. Y. I., & Selaras, G. H. (2025). Analisis 
Kemampuan Literasi Sains Peserta Didik Kelas Xi 
Fase F Di Sma Negeri 1 Angkola Barat Pada 
Pembelajaran Biologi. Jurnal Biogenerasi, 10(2), 887-
896. 

Sukmadinata.  (2010).  Metode Penelitian  Pendidikan.  PT 
Rosdakarya 

Suryadi, A., & Kaniawati, I. (2020). Pengembangan E-
Modul Berbasis Etnosains untuk Meningkatkan 
Literasi Sains Siswa pada Materi Suhu dan Kalor. 
Jurnal Pendidikan Fisika Indonesia, 16(2), 123-134. 
https://doi.org/10.15294/jpfi.v16i2.12345  

Syuzita, A., & Sukarso, A. A. (2023). Practicality of 
Science E-Module with the Argument-Driven 
Inquiry Model to Improve the 21st Century 
Abilities Students. Jurnal Penelitian Pendidikan IPA, 
9(11), 10259-10263. 
https://doi.org/10.29303/jppipa.v9i11.5682.  

Tillah, N. F., & Subekti, H. (2025). Analisis Kemampuan 
Literasi Sains Siswa Smp Berdasarkan Indikator 
Dan Level Literasi Sains. Edusaintek: Jurnal 
Pendidikan, Sains Dan Teknologi, 12(1), 137-154. 

Thiagarajan, S., Semmel, D. S., & Semmel, M. I. (1974). 
Instructional Development for Training Teachers of 
Exceptional Children: A Sourcebook. Minneapolis, 
MN: Leadership Training Institute/Special 
Education, University of Minnesota. 

Tytler, R., & Osborne, J. (2020). Student Attitudes and 
Aspirations Towards Science. In Second 
International Handbook of Science Education (pp. 
597-625). Springer. https://doi.org/10.1007/978-1-
4020-9041-7_40  

Wulandari, R., & Supriyanto, A. (2023). Integrasi 
Etnosains dalam Pembelajaran Sains: Studi Kasus 
pada Pembuatan Garam Tradisional di Madura. 
Jurnal Pendidikan IPA Indonesia, 12(1), 89-101. 
https://doi.org/10.15294/jpii.v12i1.12345  

Zahro, U. A. (2024). Penggunaan Media Pembelajaran 
dalam Meningkatkan Hasil Pembelajaran yang 
Efektif pada Siswa . Karimah Tauhid, 3(5), 5906–5913. 
https://doi.org/10.30997/karimahtauhid.v3i5.132
94  

Zakaria, Z. (2021). Kecakapan Abad 21 Dalam 
Pembelajaran Pendidikan Dasar Masa Pandemi 
Covid-19. Dirasah: Jurnal Pemikiran dan Pendidikan 
Dasar Islam, 4(2), 81-90. 

Zumaroh, Z., Sumarni, W., Widiarti, N., & Subali, B. 
(2024). Pengembangan E-Modul Bermuatan 
Etnosains Pada Materi Wujud Zat dan 
Perubahannya untuk Meningkatkan Literasi Sains 
Peserta Didik SD. Innovative: Journal Of Social 
Science Research, 4(6), 2829-2845. 

https://doi.org/10.32938/jbe.v5i2.554
https://doi.org/29303/jppipa.v9i8.4180
https://doi.org/10.15294/jpfi.v16i2.12345
https://doi.org/10.29303/jppipa.v9i11.5682
https://doi.org/10.1007/978-1-4020-9041-7_40
https://doi.org/10.1007/978-1-4020-9041-7_40
https://doi.org/10.15294/jpii.v12i1.12345
https://doi.org/10.30997/karimahtauhid.v3i5.13294
https://doi.org/10.30997/karimahtauhid.v3i5.13294

